(3) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



i 



0 Publication number: 



0 637 608 A2 



© EUROPEAN PATENT APPLICATION 

® Application nunnber: 94112127.9 
@ Date of filing: 0a08.94 



® Int. CI.6: C08K 5/00, //(C08K5/00,5:00, 
5:521) 



< 
00 

o 

CD 

rs 

CO 



© Priority: 03.0a93 JP 192295/93 

® Date of publication of application: 
0a02.95 Bulletin 95/06 

® Designated Contracting States: 
AT BE OH DE PR GB IT LI NL SE 

© Applicant: NISSAN CHEMICAL INDUSTRIES 
LTD. 

7-1, 3-chome Kanda-Nishilcl-cho 

Chiyoda-ku 

Toltyo (JP) 

@ Inventor: Shindoh, IVIasuo, c/o Nissan 
Chemical Ind. Ltd. 
Central Research Institute, 
722-1 Tsuboi-cho 
Funabashi-shi, 
Chlba-lcen (JP) 

Inventor: Shiral^awa. Masayoshi, c/o Nissan 
Chemical Ind. Ltd 
Toyama Plant, 



635, Sasal(ura, 

Fuchu-machi 

Nei-gun, 

Toyama-l(en (JP) 

Inventor: Kohtoh, Noriaki, c/o Nissan 

Chemical Ind. Ltd. 

7-1, 3-chome, 

Kanda-Nishiki-cho 

Chiyoda-ku, 

Tokyo (JP) 

Inventor: Aoki, Atsumi, c/o Nissan Chemical 

Ind. Ltd. 

Onoda Plant, 

6903-1, Oaza Onoda 

Onoda-shi, 

Yamaguchi-ken (JP) 



® Representative: Wachtershauser, Gunter, Prof 
Dr. 

Patentanwalt 
Tat 29 

D-80331 Munchen (DE) 



® Flame retardant thermoplastic resIn composition. 

® A flame retardant thermoplastic resin connposition which comprises 100 parts by weight of a thermoplastic 
resrn^ from 1 to 30 parts by weight of (A) at least one of polyhydric alcohol-boric acid metal complexes, from 15 

L^JntZ^J "!'f' V^ln '^"'^ "^"^^"'""^ polyphosphate and melamine-modified ammonium 

polyphosphate, and from 3 to 30 parts by weight of (C) at least one of melamine and melamine derivatives 
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The present invention relates to a flame retardant thermoplastic resin composition. More particularly, the 
present Invention relates to a flame retardant thermoplastic resin composition having an excellent non- 
flammability and having such satisfactory various properties that a corrosive gas or a toxic gas is not 
generated, that molding processabiiity Is not low, and that mechanical strength of a molded product is not 

5 low. 

A thermoplastic resin is generally excellent in electric properties and mechanic strength, and is 
therefore widely used for automobile parts, domestic electrical equipments and the like. However, since a 
thermoplastic resin is generally easily flammable, a satisfactory flame retardancy or non-flammability is 
required depending on its use, and the requirement of the flame retardancy or non-flammability becomes 

w severe year by year. 

In order to satisfy this requirement, various flame retardant thermoplastic resin compositions are 
proposed. 

For example, a thermoplastic resin composition having an organic halogen type flame retardant and 
antimony oxide incorporated has a flame retardancy and a relatively satisfactory mechanical strength which 

75 is not lowered after being molded, but has a disadvantage that a corrosive gas or a toxic gas is generated 
during molding or burning. Accordingly, it is proposed in Japanese Unexamined Patent Publication No. 
110738/1985 that a non-halogen type flame retardant such as a metal hydroxide including aluminium 
hydroxide or magnesium hydroxide is used for polypropylene resin in place of the organic halogen type 
flame retardant. However, in order to make the polypropylene resin composition highly non-flammable by 

20 incorporating these metal hydroxides, a large amount of metal hydroxide must be incorporated, and as this 
results, molding processabiiity and mechanical strength of a molded product become poor. 

Also, there is a method for incorporating a char-forming additive as a non-halogen type flame retardant. 
The char-forming additive provides a flame retardant thick wall in the presence of fire, and intercepts 
oxygen from a base polymer, thereby preventing the polymer from burning. 

25 This type of a char-forming agent often has an intumescence, and is reported to be an intumescent 
flame retardant agent. 

For example, it is disclosed in Japanese Unexamined Patent Publication No. 108140/1978 that a 
combination of ammonium polyphosphate and pentaerythritol has a function as an expandable carbonized 
material-forming agent and provides a high flame retardancy, but it causes mold staining during injection 

30 molding and also causes bleeding of a molded product when it is incorporated into polypropylene resin 
since pentaerythritol is highly hygroscopic. 

Furthermore, Japanese Unexamined Patent Publication No. 39394/1993 proposes an organic silicone 
compound, ammonium polyphosphate, pentaerythritol type flame retardant composition and the like, but a 
compound having a large number of hydroxyl groups such as pentaerythritol is generally easily soluble in 

35 water and it is not preferable to incorporate such a water-soluble materiel into polypropylene resin. 

As mentioned above, a polyhydric alcohol such as pentaerythritol conventionally used as an in- 
tumescent char-forming agent, provides such problems as to cause mold staining during injection molding 
and to cause bleeding on the surface of a molded product. 

The present inventors have studied and found that the above mentioned problems can be solved by 

40 incorporating a polyhydric alcohol-boric acid metal complex as a water-insoluble intumescent char-forming 
agent into a thermoplastic resin such as polypropylene, together with ammonium polyphosphate, melamlne 
and the like. The present invention has been made on the basis of this discovery. 

An object of the present invention is to provide a highly flame retardant thermoplastic resin composition 
having a satisfactory molding processabiiity and an excellent mechanical strength without causing bleeding. 

45 Thus, the present invention relates to a flame retardant thermoplastic resin composition which com- 
prises 100 parts by weight of a thermoplastic resin, from 1 to 30 parts by weight of (A) at least one of 
polyhydric alcohol-boric acid metal complexes, from 15 to 30 parts by weight of (B) at least one of 
ammonium polyphosphate and melamine-modified ammonium polyphosphate, and from 3 to 30 parts by 
weight of (C) at least one of melamlne and melamlne derivatives. 

50 The thermoplastic resin used in the present Invention is a thermoplastic resin usable for blow molding, 
extrusion molding and injection molding, examples of which include polyethylene, polypropylene, polysty- 
rene, polyphenylene ether, polycarbonate, ABS resin, and their copolymers, and a mixture of at least two 
thermoplastic resins. Among them, preferable examples of a thermoplastic resin Include a polypropylene 
type resin such as propylene homopolymer. propylene-ethylene copolymer, propylene-1-butehe copolymer 

55 and propylene-1-pentene copolymer. 

The polyhydric alcohol-boric acid metal complex used as Component A in the present invention is 
obtained by adding a water-soluble metal salt or a metal carbonate to the reaction product of boric acid and 
a polyhydric alcohol such as mannitol. sorbitol, di pentaerythritol and pentaerythritol. This compound is 
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known as an unsaturated polyester flame retardant filler (J.P. Agrawal, Journal of Applied Polymer Science, 
43 373(1991)). 

An example of a water soluble metal salt includes a salt of the formula M"(CH3C00)n (n = 2 or 3) 
wherein hydrogen of acetic acid is replaced by a metal. Examples of the metal (M) include Al, Ca, Co, Ni, 
5 Ba, Mg, Zn. Mn and the like. Examples of the metal of the carbonate include Ca. Mg, Ba, Zn, Mn and the 
like. The carbonate may be used as a basic salt. Among these metal compounds, compounds of Zn and 
Mg are preferable. 

A polyhydric alcohol such as pentaerythritol is water-soluble, but it becomes water-insoluble and not 
hygroscopic when it is converted into a polyhydric alcohol-boric acid metal complex. 
10 The polyhydric alcohol-boric acid metal complex is blended with a thermoplastic resin in an amount of 
from 1 to 30 parts by weight, preferably from 3 to 20 parts by weight, to 100 parts by weight of the 
thermoplastic resin. 

If the amount of the polyhydric alcohol-boric acid metal complex blended is less than 1 part by weight, 
a satisfactory flame retardancy can not be obtained. On the other hand, if the amount of the polyhydric 
75 alcohol-boric acid metal complex exceeds 30 parts by weight, the improvement of the flame retardancy is 
small. 

Ammonium polyphosphate and melamine-modified ammonium polyphosphate used as Component B in 
the present invention are commercially available, and the commercially available products can be used as 
they are. Examples of the commercially available ammonium polyphosphate include EXOLIT-422 (trade 

20 name, manufactured by Hoechst A.G.), Sumisafe-P (trade name, manufactured by Sumitomo Chemical 
Company. Ltd.), and the like, and examples of the commercially available melamine-modified ammonium 
polyphosphate include EXOLIT-462 (trade name, manufactured by Hoechst A.G.). Sumisafe-PM (trade 
name, manufactured by Sumitomo Chemical Company, Ltd.), and the like. 

The ammonium polyphosphate or the melamine-modified ammonium polyphosphate Is blended with a 

25 thermoplastic resin in an amount of from 15 to 30 parts by weight to 100 parts by weight of the 
thermoplastic resin. If the amount of the ammonium polyphosphate or the melamine-modified ammonium 
polyphosphate blended is less than 15 parts by weight, it is impossible to provide a flame retardancy of "V- 
0" with regard to a test sample of 1/8 inch thickness in UL-94 vertical burning test. On the other hand, if the 
amount of the ammonium polyphosphate or the melamine-modified ammonium polyphosphate blended 

30 exceeds 30 parts by weight, the improvement of the flame retardancy is small. The ammonium poly- 
phosphate and the melamine-modified ammonium polyphosphate may be used in combination within the 
above mentioned amount range. 

Melamlne or melamine derivatives used as Component C in the present invention is blended with a 
thermoplastic resin, together with ammonium polyphosphate or melamine-modified ammonium poly- 

35 phosphate, and is thermally decomposed by fire to generate a flame retardant gas and to form an 
expandable carbonized material, thereby intercepting oxygen from a base material. Examples of the 
melamine or the melamine derivatives include melamine, melem, melam, ammeline, ammelide, melamine 
cyanurate and the like. 

The melamine or the melamine derivatives is blended with a thermoplastic resin in an amount of from 3 
40 to 30 parts by weight, preferably from 5 to 20 parts by weight, to 100 parts by weight of the thermoplastic 
resin. If the amount of the melamine or the melamine derivatives is less than 3 parts by weight, a 
satisfactory flame retardancy can not be obtained. On the other hand, if the amount of the melamine or the 
melamine derivatives exceeds 30 parts by weight, the improvement of the flame retardancy Is small. The 
melamine and the melamine derivatives may be used in combination within the above mentioned amount 
45 range. 

Also, it is possible to incorporate usually used additives into a thermoplastic resin, examples of which 
include an antioxidant, a stabilizer, a pigment, a filler, a lubricant, a light stabilizer, and the like. 

EXAMPLES 

50 

The present invention will be described in detail wiili reference lo Examples. However, It should be 
understood that the present invention is by no means restricted to such specific Examples. 

EXAMPLE 1 

55 

10 I of distilled water, 680 g of pentaerythritol and 310 g of boric were charged in a 20 t reactor 
equipped with a stirrer, a refluxing apparatus and a thermometer, and a temperature was raised to a 
refluxing temperature and was maintained at the refluxing temperature for 50 minutes. Thereafter, a solution 
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obtained by dissolving 659 g of zinc acetate in water was gradually added thereto, and the resultant nnixture 
was reacted at the refluxing temperature for 30 minutes. After cooling the reaction mixture to room 
temperature, a product was filtrated out, and was dried in an oven at 100' C for 10 hours to obtain 850 g of 
a white product. The product thus obtained was pulverized to obtain a polyhydric alcohol-boric acid metal 
5 complex powder (Component A). The above reaction was repeated twice to obtain about 1.7 kg of the metal 
complex powder. 

1.5 kg of the above obtained polyhydric alcohol-boric acid metal complex powder (hereinafter referred 
to as "Al") as Component A. 3 kg of a melamine-modified ammonium polyphosphate (trade name: 
"EXOLIT462" manufactured by Hoechst A.G.) as Component B and 1.5 kg of a melamine cyanurate (trade 

70 name: "MC-490" manufactured by Nissan Chemical Industries, Ltd.) as Component C were blended with 15 
kg of a polypropylene(trade name: J109G manufactured by Ube Industries, LTD.) to obtain a resin 
compound. The resin compound thus obtained was kneaded at a kneading temperature of 200 'C and melt- 
extruded by a twin-screw extruder to obtain pellets. 

The pellets thus obtained were Injection-molded by an injection molding machine having a cylinder 

75 temperature of 230 'C at the maximum to obtain a test sample for evaluation. At this time, the degree of 
mold staining caused during injection molding was evaluated, together with the following evaluations. The 
results are shown in the following Table 1 . 

(Evaluation Items) 

20 

1. Mold staining during injection molding 

The degree of molding staining was usually evaluated by three ranks at the tenth shot since the 
initiation of injection molding of a resin compound of new composition. 
25 O : A mold is not stained at all. 
A : A mold is slightly stained. 
X : A mold is badly stained. 

2. Flame retardancy : UL-94 

30 

Flame retardancy was evaluated in accordance with "burning test of plastic materials for apparatus 
parts" of UL subject 94 (Underlighter Laboratories Incorporation). 

3. Oxygen index 

35 

Oxygen index was evaluated in accordance with ASTM D2863. 

4. Bleed resistance 

Bleed resistance was evaluated by allowing an injection-molded product (70 x 45 x 3 mm) to stand at 
a temperature of 80'C and at a moisture of 80% or less for 24 hours and visually evaluating the surface 
state of the products by three ranks. 

O : Bleeding was not caused at all. 
A : Bleeding was slightly caused. 
X : Bleeding was badly caused. 

EXAMPLE 2 

10 I of distilled water, 636 g of dipentaerythritol and 310 g of boric acid were charged in the same 
reactor as used in Example 1 , and the resultant mixture was reacted in the same manner as in Example 1 
to obtain 820 g of a dry product. The same reaction was repeated twice to obtain about 1 .7 kg of a metal 

complex product. 

The product thus obtained was pulverized to obtain a polyhydric alcohol-boric acid metal complex 
powder (Component A). 1.5 kg of the above obtained polyhydric alcohol-boric acid metal complex powder 
(hereinafter referred to as "A2") as Component A, 3 kg of Component B and 1.5 kg of Component C 
(Components B and C were the same as those used in Example 1) were blended with 15 kg of the same 
polypropylene as used in Example 1 to obtain a resin compound. The resin compound thus obtained was 
pelletized and injection-molded in the same manner as in Example 1 . Various evaluations were made in the 
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same manner as in Example 1, and the results are shown in the following Table 1. 
EXAMPLE 3 

5 10 1 of distilled water, 680 g of dipentaerythritol and 310 g of boric acid were charged in the same 
reactor as used in Example 1. and a temperature was raised to a refluxing temperature and was maintained 
for 50 minutes under fully stirring. Thereafter, 280 g of a basic zinc carbonate was added thereto, and the 
resultant mixture was reacted at the refluxing temperature for 30 minutes. The resultant mixture was cooled 
to room temperature, and a product was filtrated out and dried in the same manner as in Example 1 to 

10 obtain 750 g of a white product. The same procedure was repeated four times to obtain about 3 kg of the 
metal complex powder. 

The product thus obtained was pulverized to obtain a polyhydric acid-boric acid metal complex powder 
(Component A). 2.25 kg of the above obtained polyhydric acid-boric acid metal complex powder (hereinafter 
referred to as "AS"), 3 kg of Component B and 1 .5 kg of Component C (Components B and C were the 
75 same as those used in Example 1) were blended with 15 kg of the same polypropylene as used in Example 
1 to obtain a resin compound. The resin compound thus obtained was pelletized and injection-molded in the 
same manner as in Example 1. Various evaluations were made In the same manner as in Example 1, and 
the results are shown in the following Table 1 . 

20 EXAMPLES 4 TO 10 AND COMPARATIVE EXAMPLES 1 TO 13 

As shown in the following Tables 1 to 5, Components A. B and C were blended with 100 parts by 
weight of a polypropylene to obtain the respective resin compounds in the same manner as in Example 1 , 
and evaluations were made also in the same manner as in Example 1. In order to make comparison, 
■ 25 pentaerythritol was used in place of Component A in Comparative Examples 4, 10 and 12. The results and 
blending ratios are shown in the following Tables 1 to 5. 

Table 1 





Examples 




1 


2 


3 


4 


Polypropylene *1 


100 


100 


100 


100 


Complex compound (Al) 


10 






10 


Complex compound (A2) 




10 






Complex compound (A3) 




10 


15 




EXOLIT462 "2 


20 


20 


20 


30 


MC *3 


10 


10 


10 


10 


Oxygen Index 


29.8 


29.4 


30.2 


29.8 


UL-94 


V-0 


V-0 


V-0 


V-0 


Degree of mold staining 


o 


o 


O 


O 


Bleed resistance 


o 


o 


O 


O 



*1; Trade name "J109G" of polypropylene manufactured by Ube Industries, 
Ltd. 

" *2; Trade name of melamine-modified ammonium polyphosphate 

manufactured by Hoechst A.G. 

*3; Trade name "MC-490'Vof melamine cyanurate manufactured by Nissan 

Chemical Industries, Ltd. 
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Table 2 





Comparative Examples 




1 


2 


3 


4 


5 


Polypropylene *1 


100 


100 


100 


100 


100 


Complex compound (A1) 




1 


10 






Polyhydric alcohol '4 








10 




EXOLIT462 "2 


20 


20 


10 


20 




MC '3 


10 


10 


10 


10 




Oxygen Index 


22.4 


22.8 


23.3 


30.7 


18.4 


UL-94 


HB 


HB 


HB 


V-0 


HB 


Degree of mold staining 


O 


O 


O 


X 


O 


Bleed resistance 


O 


O 


0 


X 


O 



'1; Trade name "J109G" of polypropylene manufactured by Ube Industries, Ltd. 
*2; Trade name of melamlne-modified ammonium polyphosphate manufactured 
by Hoechst A.G. 

*3: Trade name "MC-490" of melamlne cyanurate manufactured by Nissan 
Chemical Industries. Ltd. 
*4; Pentaerythrltol 



Table 3 





Examples 




5 


6 


7 


Polypropylene *6 


100 


100 


100 


Complex compound (A1) 


10 


15 




Complex compound (A3) 






10 


EXOLIT422 *7 


20 


20 


20 


MC*3 


10 


10 


10 


Oxygen Index 


30.2 


30.6 


29.9 


UL-94 


V-0 


V-0 


V-0 


Degree of mold staining 


O 


0 


O 


Bleed resistance 


o . 


o 


o 



*3; Trade name "MC-490" of melamine cyanurate manufactured by 
Nissan Chemical Industries, Ltd. 

*6; Trade name "J609H" of block copolymer manufactured by Ube 
Industries, Ltd. 

•7; Ammonium polyphosphate manufactured by Hoechst A.G. 
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Table 4 





Comparative Examples 




6 


7 


8 


9 


10 


Polypropylene "6 


100 


100 


100 


100 


100 


Complex compound (A1 ) 




10 


10 


1 




Polyhydric alcohol "4 










10 


EXOLIT462 V 




20 


. 10 


20 


20 


MC 






10 


10 


10 


Oxygen Index 


18.0 


26.3 


23.7 


22.8 


30.7 


UL-94 


HB 


V-2 


HB 


HB 


V-0 


Degree of mold staining 


O 


O 


O 


O 


X 


Bleed resistance 


O 


O 


O 


O 


X 



•6; Trade name "J609H" of block copolymer manufactured by Ube Industries, 
Ltd. 

"7; Ammonium polyphosphate manufactured by Hoechst A.G. 
'4; Pentaerythritol 

"3; Trade name "MC-490" of melamine cyanurate manufactured by Nissan 
Chemical Industries, Ltd. 



. 25 Table 5 





Examples 


Comparative Examples 




8 


9 


10 


11 


12 


13 


Polypropylene "1 


100 


100 


100 


100 


100 


100 


Complex compound (A1) 


10 


10 


10 






1 


Polyhydric alcohol *4 










10 




EXOLIT462 "2 


20 


20 


20 


20 


20 


20 


Melamine *8 


10 






10 


10 


10 


Melem "9 




10 










Melam *10 






10 








Oxygen Index 


30.2 


30.2 


30.2 


22.8 


30.2 


23.2 


UL-94 


V-0 


V-0 


V-0 


HB 


V-0 


HB 


Degree of mold staining 


A 


o 


o 


A 


X 


A 


Bleed resistance 


O 


o 


o 


O 


X 


O 



•1; Trade name "01096" of polypropylene manufactured by Ube Industries, Ltd. 
"2; Trade name of melamine-modlfied ammonium polyphosphate manufactured by 
Hoechst A.G. 
"4; Pentaerythritol 

*8,*9,*10; Manufactured by Nissan Chemical Industries, Ltd. 



50 EXAMPLE 11 

10 I of distilled water, 680 g of pentaerythritol and 310 g of boric acid were charged in the same 
reactor as used in Example 1, and a temperature was raised to a refluxing temperature and was maintained 
for 50 minutes under fully stirring. Thereafter, 1000 g of an aqueous solution containing 150 g of 
55 magnesium acetate dissolved, was gradually added thereto, and the resultant mixture was reacted at the 
refluxing temperature for 30 minutes. The resultant mixture was cooled to room temperature, and a product 
was filtrated out and dried in the same manner as in Example 1 to obtain 630 g of a white product. The 
product thus obtained was pulverized to obtaiin a polyhydric alcohol-boric acid metal complex powder 
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(Component A) of the present invention. The same reaction was repeated three times to obtain about 2 kg 
of the metal complex powder. 

1.5 kg of the above prepared polyhydric alcohol-boric acid metal complex powder (hereinafter referred 
to as "A4") as Component A, 3 kg of Component B and 1.5 kg of Component C (Components B and C 
5 were the same as those used in Example 1) were blended with 3 kg of the same polypropylene as used in 
Example 1 to obtain a resin compound. The resin compound thus obtained was pelletized and Injection- 
molded in the same manner as in Example 1. Various evaluations were made in the same manner as in 
Example 1, and the results are shown in the following Table 6. 

10 EXAMPLES 12 TO 15 AND COMPARATIVE EXAMPLES 14 TO 15 

As shown in the following Tables 6 to 7. Components A. B and C were blended with 100 parts by 
weight of a polypropylene or an ethylene-propylene block copolymer to obtain respective resin compounds 
in the same manner as in Example 1 , and evaluations were made also in the same manner as in Example 
76 1. The results and blending ratios are shown In the following Tables 6 and 7. 

Table 6 





Examples 


11 


12 


13 


14 


15 


Polypropylene "1 


100 


100 


100 






Polypropylene *1 1 








100 


100 


Complex compound (A4) 


10 


15 


10 


10 


15 


EXOLIT462 *2 


20 


20 


30 


20 


20 


MC.*3 


10 


10 


10 


10 


10 


Oxygen Index 


29.4 


30,6 


32.7 


29.2 


30.2 


UL-94 


V-0 


V-0 


V-0 


V-0 


V-0 


Degree of mold staining 


O 


O 


O 


O 


O 


Bleed resistance 


o 


o 


o 


o 


O 



•1; Trade name "J109G" of polypropylene manufactured by Ube Industries, Ltd. 
*2; Trade name of melamine-modified ammonium polyphosphate manufactured 
by Hoechst A.G. 

"3; Trade name "MC-490" of melamine cyanurate manufactured by Nissan 
Chemical Industries, Ltd. 

•11; Ethylene-propylene block copolymer; Trade name "J815HK" manufactured 
by Ube Industries, Ltd. 
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Table 7 



10 



IS 





Comparative Examples 




14 


15 


Polypropylene "1 


100 


100 


Complex compound (A4) 


1 


10 


EX0LIT462 '2 


20 


10 


MC*3 


10 


10 


Oxygen Index 


22.8 


23.5 


UL-94 


HB 


HB 


Degree of mold staining 


O 


O 


Bleed resistance 


o 


O 



20 



•1; Trade name "J109G" of polypropylene manufactured by Ube 
Industries, Ltd. 

*2; Trade name of melamine-modifled ammonium polyphosphate 
manufactured by Hoechst A.G. 

•3; Trade name "MC-490" of melamine cyanurate manufactured by Nissan 
Chemical Industries, Ltd. 



The flame retardant and non-flammable thermoplastic resin composition of the present invention has a 
high flame retardancy, and does not generate a corrosive gas or a toxic gas during processing or burning 
25 and does not cause-mold staining during molding, and a mechanical strength of a molded product is not 
lowered, and bleeding of the molded product dose not occur. The resin composition of the present 
invention having such excellent properties as mentioned above, can be widely used for domestic electrical 
equipments, automobile parts, and the like. 



30 Claims 

1. A flame retardant thermoplastic resin composition which comprises 100 parts by weight of a thermo- 
plastic resin, from 1 to 30 parts by weight of (A) at least one of polyhydric alcohol-boric acid metal 
complexes, from 15 to 30 parts by weight of (B) at least one of ammonium polyphosphate and 

35 melamine-modified ammonium polyphosphate, and from 3 to 30 parts by weight of (C) at least one of 
melamine and melamine derivatives. 

2. The flame retardant thermoplastic resin composition according to Claim 1. wherein the thermoplastic 
resin is at least one member selected from the group consisting of polyethylene, polypropylene, 

40 polystyrene, polyphenylene ether, polycarbonate, ABS resin, and their copolymers, and a mixture of at 
least two thermoplastic resins. 

a The flame retardant thermoplastic resin composition according to Claim 1, wherein the thermoplastic 
resin is a polypropylene type resin. 

The flame retardant thermoplastic resin composition according to Claim 3, wherein the polypropylene 
type resin is at least one member selected from the group consisting of propylene homopolymer, 
propylene-ethylene copolymer, propylene-1 -butene copolymer, and propylene-l-pentene copolymer. 

The flame retardant thermoplastic resin composition according to Claim 1, wherein the polyhydric 
alcohol of the polyhydric-boric acid metal complex is at least one member selected from the group 
consisting of mannitol, sorbitol, dipentaerythritol and pentaerythritol. 

The flame retardant thermoplastic resin composition according to Claim 1, wherein the metal of the 
55 polyhydric alcohol-boric acid metal complex Is at least one member selected from the group consisting 
of Al, Ca, Co. Nl, Ba, Mg. Zn and Mn. 



45 



50 5. 



6. 



9 



EP 0 637 608 A2 



7. The flame retardant thermoplastic resin composition according to Claim 1. wherein the polyhydric 
alcohol-boric acid metal complex is obtained by adding a water-soluble metal salt or a metal carbonate 
to the reaction product of a polyhydric alcohol and boric acid. 

5 8. The flame retardant thermoplastic resin composition according to Claim 7, wherein the water soluble 
metal salt is a metal acetate. 

9. The flame retardant thermoplastic resin composition according to Claim 1, wherein the melamine or 
melamine derivatives is at least one member selected from the group consisting of melamine. melem, 
10 melam, ammeline, ammelide. and melamine cyanurate. 



15 



20 



25 



30 



35 



40 



45 



50 



10 



(19) 



J 




(12) 



Europdisches Patentamt 
European Patent Office 
Office europeen des brevets (n ) E P 0 637 608 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

18.12.1996 Bulletin 1996/51 

(43) Date of publication A2: 

08.02.1995 Bulletin 1995/06 

(21) Application number: 94112127.9 

(22) Date of filing: 03.08.1994 



(51) lnt.ClA- C08K5/00, C08K 13/02, 
C08K 13/06, C08K3/32, 
C08K 5/3492. C08K9/10, 
C08K 5/55 

//(C08K5/00, 5:00, 5:521), 
(C08K13/02, 3:32, 5:00, 
5:3492). (C08K1 3/06, 5:00. 
5:3492. 9:10) 



(84) Designated Contracting States: 
AT BE OH DE FR GB IT LI NL SE 

(30) Priority: 03.08.1993 JP 192295/93 

(71) Applicant: NISSAN CHEMICAL INDUSTRIES LTD. 
Chiyoda-lcu Tokyo (JP) 

(72) Inventors: 

• Shindoh, Masuo, 

c/o Nissan Chemical Ind. Ltd. 
Funabashi-shi, Chiba-ken (JP) 

• Shiralcawa, MasayoshI, 

c/o Nissan Chemical Ind. Ltd 
Nei-gun, Toyama-lcen (JP) 



• Kohtoh, Nohaki, 

c/o Nissan Chemical Ind. Ltd. 
Chiyoda-ku, Tokyo (JP) 

• Aoki, Atsumi, 

c/o Nissan Chemical Ind. Ltd. 
Onoda-shi, Yamaguchi-ken (JP) 

(74) Representative: WSchtershSuser, GOnter, Prof. 
Dr 

Patentanwalt, 
Tal 29 

80331 Munchen (DE) 



(54) Hame retardant thermoplastic resin composition 

(57) A flame retardant thermoplastic resin composi- 
tion which comprises 100 parts by weight of a thermo- 
plastic resin, from 1 to 30 parts by weight of (A) at least 
one of polyhydric alcohol-boric acid metal complexes, 
from 15 to 30 parts by weight of (B) at least one of 
ammonium polyphosphate and melamine-modified 
ammonium polyphosphate, and from 3 to 30 parts by 
weight of (C) at least one of melamine and melamine 
derivatives. 



CO 

< 

00 

o 

CO 
CD 



Q. 
LU 



Primed by Rank Xerox (UK) Business Services 



EP0 637 608 A3 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcatioD Number 

EP 94 11 2127 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CkadoD of docmnent with indSntion, where appropri«Ce« 
of relevant passages 



US-A-3 81G 862 (PHILIPS PETROLEUM) 

* claim 1 * 

EP-A-0 308 699 {HOECHST AG) 

* examples 5-12 * 

CHEMICAL ABSTRACTS, vol. 115, no. 8, 

26 August 1991 

Colunius, Ohio. US; 

abstract no. 72920, 

XPO02014764 

* abstract * 

& J.APPL.POLYM SCI. 
vol. 43. no. 2. 1991. 
pages 373-377, 

AGRAWAL. J. P. ETAL.: "Zinc-Borate 
complex as flame retardant filler" 



Hie present search report has been drawn up for aU dairas 



MUNICH 



Relevant 
Co daim 



1-9 
1-9 
1-9 



1-9 



D^c of OMplcttu of thr (cartk 

14 October 1996 



CLASSIFICXnON OF THE 
APPUCATION (Iiit.CL6) 



C08K5/OG 

C08K13/02 

C08K13/06 

Ce8K3/32 

C08K5/3492 

C08K9/10 

C08K5/55 

//(C08K5/00. 

5:00,5:521). 

(C08K13/02, 

3:32,5:00. 

5:3492). 

(CO8K13/06, 

5:00.5:3492. 

9:10) 



TECHNICAL HELDS 
SEARCHED (Inta.6) 



CG8K 



Devriese. K 



CATEGORY OF OTED DOCUMENTS 

X : parttaiiariy relevant if taken alone 

Y : particulariy relevant if combined with another 

docameot of tlie same categpiy 
A : technological badiground 
O : Bon-i«nttcD disclosure 
P : iotcmediate doainent 



T : theory or principle underlying the mventioa 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document dted for other reasons 

& : member of the same patent family, corresponding 



BEST AVAILABLE COPY 



